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t Introduction

Clinical psychologists are interested to study whether
the etiological categories of the mentally retarded have
distinct psychological characteristics, The Down’s syndrome
subjects or mongoloids are the best defined subgroup of the
retardates and seems to have a fairly unique psychopathology.
Therefore they have been most often investigated as a sub-
group of retardates, Also the chromosomal nature of the Down’s
syndrome makes it an extremely interesting line of investciga~
tion,

If the different etiological categories of mental retar-
dation have different psychological characteristi:s, not
only éifferences in intellectual level, the etiolcgic2l clas-
sification of retardates is not so restricted as without suca
distinct psychological characteristics. The present investi-
gation concerned with intellectual side of the behavioral
characteristics of the Down’s syndrome,

Most of the earlier studies concerning the intelléagial
characteristics are listed in the review of Johnson and Olley
(1971). 0Connor and Hermelin (1963) have conducied a research
program on differences between mongoloid and nonmongoloid
severely subnormal cubjects and have a chevter in their book
reviewing these investigations, However, most earlier studies
have been univariate analyses, There have been few multiva-
riate and factorial designs to analyse all relevent intelicc-
tual variables together,

Phe univariate studies in intellectual characteristics
are classified in two categori~s acecording Johnson and Olley:
mental abilities and sensory processes,

Of the former group can be mentioned the study of Murphy
(1956), who compared three subgronys, brain-injured retarded,
familial retardcd and mongoleid. The riongoloid and the brain-
injured grouvs have a lower HA end performance age than the
familial group. liongoloids resemble brain~injured retarded
subjects in their quantity of ability (nA) and familial re-
tarded subliects in the gualitv of their ability,
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Iyle (1959,1960) showed that mongoloid subjects have sig-
nificantly less verbal ability than nonmongoloids, No diffe-
rences betvween subgroups were fcund in nonverbal KA,

Nakamura (1965) compared adult mongoloids and nonmongoloids
matched for age, sex and IQ, Differences were found only on
four of the 64 Stanford-Biret items, On three of these (up~-
right formboard, building a block bridge ard drawing a circle)
the mongoloids were superior to the undifferertiated retarded
subjects. On one item (repeating'three digits) the undifferen~
tiated retarded subjects_were sujerior to the mongoloid subjects.
It was concluded that mongoloid and undifferentiated adult
retarded subjects displayed no differences in their intelli~
gence test profiles,

The studies mentione@ above suggest that test profile dif-
ferences between mongoloid and nonmongoloid subjects are few
and related to MA rather than medical classification,

0f the studies concerning sensory processes can b2 mentioned
the study of Berkson (1960), who found mongoloids significantly
slower than nonmongoloids in reaction time experiments,

0“Connor and Hermelin (1963) showed that mongoloids have
a lower skin conductance level in GSR than nonmongoloids,
There were no differences in visual discrimination and recog-
nition of shapes. The mongoloids were worse than other imbe~
ciles in copying and reproducing designs. In another study
0‘Connor and Hermelin (19¢4) found that the visual processes
of mongoloids are superior when compared tTo an unselected
nonnongoloid group,

0“Connor and Hermelin (1963) offor some suggestions for
possible underlying mechanisms, which would account for the
functional differences between these subgrouvs, The resction
time experiments and skin resistance are associated with muscle
tone, The lowered muscular tension produced longer reaction
time. Lack of muscle tone indicatbs a low state of arousal,
which 1s held to be a function of the non=-specific subcor-~
tical systems, The association between a low state of arousal,
hyvotonia and lack of responsiveness may be responsible or
the differcnces between mongoloids and nonmongoloids.,
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Garrison (1958) and Clausen (1965) used Thurstone’s A~
factor tests in compaxing mongoloid and nonmongoloid retarded
subjects., The PMA data presented by Garrison show that the
patterns of subgroups are similer and the group means identis
cal., Clausen (1965) showed that the mongoloids are signifi-
cantly lower in PA Form 5-7 profile than all the other
etiological categories of retardates. The mongoloids have
a very similar pattern to the other retarded subgroups, but
at a lower level. The subgroup of.mongoloids was small in
Clausens study., On a laver study (Clausen, 1968) he showed
that a comparison of mongoloids with nonmongoloids, matched
for IQ, FA, CA, and male-female ratio, still showed some
significant differences. The monzoloids seemed to be more
impaired with regard to sensory functions and speed of per=-
ception than nonmongoloids. It has been speculated that the
arousal mechanism with its relationship ‘to the reticular for-~
mation has a general effect on the performance level of the
various tests used. Clausen concludes that in addition +o
the general effect or impairment there must be special im—
pairments in mongoloids.

Dingman (1968) showed that mongoloids uniformly have a
negative mean factor scores on verbal ability and in the
age groups of Mi 2 and 4 years these deviations ars of sub-
stantial size, The scores at MA 6 were in mongoloids slightly
negative in all four faciors. The ugc‘drouys Wzoe swall wlso
in this study, Dingman did not find systematic differences
either, expect the level difference, between mongoloid and
nonmongoloid mentally retarded patients., He concluded that the
differences seem to be due to developmental growth and not
to genetic struciure,

The presen’ author has shown significant differences in
four ability factors between mongoloids and nonmongoloids
(xs&ridinen, 1970)., The computerized generalized analysis of
variance in four dimensional criterion space showed a highly sig-
nificant difference (p¢,005) between tnese £roups s seen
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in Figure 1, in the dotted profiles. The differences are grea-
test in psychomotor and memory-quantitative factors.

All factor analytical studies mentioned here, with the
exception of the Gorrison study, have shown a level difference
between mongoloids and nonmongoloids, Clear differences in
patterns have not been shown,

According to Clausen (1968) and Kddri#inen (1970 b) these
kinds of differences, at least to a limited degree, must be
evident because the results of mopgoloids in other tests
{Clausen, 1968) and in the learning variable (K4dridinen,

1970 b) can not be explained without postulating the existence
of compensatory mechanisms in mongoloids,

Ro investigate further the possible differences in patterns
between mongoloid and nonmongoloild retarded persons, the pre-~
sent investigation was made in the form of covariance analyses
and sampling error adjustments to the subgroups in order to
make them more comparable than in the earlier analyses.

2, Methods

2.1. Subjects

The sample consists of 80 moderately and severely mentally
retarded subjects (Kdiriiinen, 1970), 41 male and 39 female,
with a mean chronological age of 47 years 4 months, 49 lived
in institutions and 31 in oven care. Dovm’s syndreme cases ve-
re 24, nonmongoloids 56. As a criterion of mongolism were the
antroposcopic observations of the author, instead of karyotype
analysis,

2.2, Abili*y measurcmants

The four ability factor scores used in the author's earlier
investigation (Kagridinen, 1970) ,and the chronological age were
used as variables in the statistical analyses, The factor scores
were computed with the complete estimation method.
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2.3+ Statistical analyses

The computerized discriminant analysis was made with the
MFISK program (Lange, 1969) for the five variables and the two
subgroups to investigate nearer the discriminator and its cor-
relations with the variables used,

The sampling error adjustments were made with the help
of covariance analyses. It is a method for making allowance
for uncontrolled variables and to set forth the sampling er-
ror gdjustment, which is needed in testing the statistical
significance of the difference between the corrected means of
two ¢r more subgroups. The method is applicable whenever it
seens desirable to correct a difference on a dependent variabdble
for krown differences on other variables, which for some rea-
son could not be controlled by matching or by random zampling
procedures. The question is not what the results would be if
the uncontrelled varfables were held constant as in partial
correlation, but rather wtat the resulis would be if the grours
were made ccuparable with respect to the uncontrolled variabdbles,
The problem is to specify what effect the noncoumparability of
the groups with respect to uncontrolled variables has on the
means ‘of the dependent variable. The covariznce ad justment method
will not necessarily reduce the differences between the means
on the dependent variable, With groups differing on uncontrol=-
led variables, it i& not only as proper, but also as necessary
to use the covariance technique when the groups are nearly the
sare on the dependent variable as when they are different
( McNemar, p 343-356),

In the present study the computerized analysis of cova-
riance with muliiple covariates, the R 04V DTOLram, was used
to investigate the differences between the means of mongoloids
and nonmongoloids, The method is designed to compute analysis-
of~-covariance information for one 'analysis-of-variance wvariable
with multiple covariates and unequal grouyp sizes, The BMD 04V
program was made separately for all four ability factors and the
age variable so that each ability factor ané the age variable have
separately been vsed as a dzpendent variable and z11 others as
independent variables,
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The statistical analyses were made with UNIVAC 1108 at the
Computing Center of the University of Jyviskyli.,

3. Results

Tae main results are given in Tables 1-5 and in Figure 1
for the covariince adjustment methods and in Table 6 for the
discriminant analysis,

In Table 1 are the results of the covariance adjustment
when factor I, visual perception, has been used as dependent
variable and other four variables as independent variables,

The adjustel difference of the group mezns is not signifi-
cant. Factor III, psychomotor, and factor 1I, memory-quanti-~
tative, have hi? a significant effect on the ad justment as
seen in Table 1 in the table of coefficients.

Table 2 shows the results when factor II, memory-quantita-
tive, has been used as dependent variable and all other vari-
ables as independent variables. The adjusted difference of the
group means 18 not significant with the F-ratio, but the t-
value of the difference between the means is slightly signi-
ficant (p<{.10). Factor IV, verbal, and factor I, visual per~
ception, have had significant effects on the ad justonént of
factor II as seen in Table 2 in the table of coelficients,

Table 3 presents the results when Tactor IIT, osycherotor,
has been used as dependent variable and all other variables as
independent variables, The adjusted difference of the group
Deans is significant (P: p{,05, t: p<.02). Factor T, visual
perception, and factor IV, verbal, have had significant effects
on tne adjustuent or ractovr IIl, psycncmutor, as scen in lavie
3 in the table of coefficients,

Table 4 contains the resulis when factor IV, verb:1, has
been used as dependent varfable and all others as Independent
variables., The adjusted iffference of the group means is not
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significant, Factor II, memory-quantitative, and factor 111,
psychomotor, have had significant effects on the adjustxnent
of factor IV, verbal.

In Table 5 are the results when the chronoclogical age
variable has been used as dependent variable and all others
as independent variables, The adjusted difference of the group
means is not significant, None of the factors had significant
effects on the adjusiment of the age variable. It has not had
significant effects on the adjustments of the four factor
means, either.

Pigure 1 presents the ability profiles befor: and after
adjustments with covariates. The wean of factor X of mongo-
loids is .155 and highest of all other mongoloid adjusted adi-~
1ity factor means., Pactor I has bLeen the only mongoloid abi-
iity factor which after covariznce adjustmwent is higher than
the same nonmo..oioid ability facter, The difference, however,
is not significant,

The genexalized Mahalanobis D-square in the discriminant
analysis shows that the discriminant vower of the variables
used to separate the two groups is cignificant, but the clag-
sification according to the largest function in Table § shows
that the classifization is not approyriate when it is made
only on the basis of the variables used,

The scaled coefficients of Fishers discriminant function
in Table 6 showe the relative contributios of cach varladle
to the discrininator. Pactor III, psychomotor, factor 11, me~
mory~-quantitative, and factor I, visual nerception have the
greatest relative contributions ( «68, .56, ~.46 ) to the discri-
minator, The airection or the discrimination of factor I, vi-
sual perception, is not the same ag of the other ability factors,
as seen in Table 6 from coefficients of Fishers diseriminant
function,

The correlation between the Fishers discriminant function
and the variables are seen in Table 6. They are high and posiiti-
ve in all abiiisty factors, but Jow i- **ronological age varis*ie
( FI .57, ¥II .80, PIII .88, PIV .68, 42 .12).
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4, Digscussion

After the covariance adjustment analyses onlv the psycho-~
motor factor III shows clear and significant difference bet~
ween the mongoloid and nonmongoloid retarded subjects,
S1ight but nonsignificant differences were seen between

subgroups in factor II, memory-quantitative, and in factor I,’

visual perception, The difference in factor IV, verbal,
was not significant.

The psychomotor differences shown in the present study
support the earlier results of Berkson (1960) and o¢f 0‘Con-
nor and Hermelin (1963) in reaction time, in motor speed,
and in motor ccntrol experiments,

The present study shows also the interesiing role of
factor I in mongoloids, It ﬁas & direction of discriraination
opposite to the other ability factors and after the covari-
ance adjustment is the only mongoloid ability factor with
& mean above the nonmongoloid meen, Tiis result supports
the finding of 0°Connor ané Hermelin (1961) and can explain
the obtained differc.ices ia the discrimination learning
results, where mongol oids were better than nonnongolecids
(kiaridinen, 1972). The obtained differences in patterns
can also explain possidle compensatory mechanis:g vostula-
ted by Clausen (1968).




Computerized analyses of covariance with multiple
covariates and a discriminant ahalysis were performed
for the four ability factor scores: visual perception,
memory-quantitative, psychomotor, and verbal and the
chronological age variable to investigate the ability
profile differences between mongoloid and nonmongoloid
severely and moderately mentally retarded persons,

The sample consisted of 80 subjects, of which 24
mongoloids and 56 nonmongoloids,

After the covariance adjustments cnly the psycho-
motor factor showed significant difference between mongo-
loid and nonmouagoloid subgroups, In the discriminant ana-
lysis the psychomotor, memory-quantitative, and visual
perception factors had the greatest relative contribution
to the discriminator. The direction of discrimination of
the visual perception facto:r was opposite to the other
ability factors. After the covariance adjustments the vi-
sual perception factor was also the only mongoloid ability
with a higher nean value the:: the same nonzengoloid ability,

The results suprort the eaxrlier findings obtained in
univariate analyses in psychomotor and visual perception
differences between these subgroups, The obtained diffe~
rences in patterms support the rjecial nature of the mongo =
loid ability structure,
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7. Tables and Figures

Table 1 Analysis of covariance table, table of coefficients,
standard errors and computed t-values and table of
adjusted means and standard errors and t-values for
difference between means. BMD 04V, Factor I as dep.

Analysis of covariance table:

Source ddf YY Sum-Squares Sum-Squares df Mean-Square
{due) (about)

Treatment 1 5}0507

{between)

Error i

(within) 78 67.8417 43,3985 24,4431 - 74 #3303

Treatment

+ error 179 72,8923 47,7847 25,1077 7t

{total)

Difference for test.ng adjusted treatment means:
.6646 1 6646

with covariaces,
F (1, 74) = 2,01211 p N.S.
Table of coefficients, standard errors and computed t~values:

Null hypothesis, No difference among treatments after adjusting

Treatment + error (total):

coefficient SE t-value P
Pactor 12 .4795 .1041 4,6044 P< 001
Pactor III « 4401 »0904 4.8697 P< .001
Pactor IV »0161 »1062 1512 N.S.
Age -,0158 0162 . =e9740 N.S.,

Table of adjusted means and SE:s and t-values for differences between
means:

Treatment mean Adjusted mean SE of Ad,mean t-value

Mongcloid ~e 3837 1546 +»1265 1.4020
Nonmongoloid L1646 -, 0662 0794 N.S.,
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Table 2 Analysis of covariance table, table of coefficients,
standard errors and comruted t-values and table of
adjusted means and standard errors and t-values for
difference between means, BMD 04V, Factor II as dep,

Analysis of covariance table:

Source d4f YY Sum-Squares  Sum-Sgquares df Mean-Square
{due) (about)

Ireatment

{(between) 1 9.7603

Exrror

(within) 78 62,0676 38,9883 23,0792 74 «3119

Treatment

+ error

(total) 79 71.8279 47,7576 24,0702 75

Difference for testing adjusted

treatment means: «9910 1 «9910

Null hypothesis, No difference among treatments after adjusting

with covariates,

P (1, 74) = 3,

Table of coefficients, standard errors

177

p H.S.

and computed t-values:

Treatment + error (total)

coefficient
Factor I +4596
Factor 1III »0016
Pactor IV »4538
Age »0003

SE

«099%¢
.1015
.0899
+0160

t-value o
4,6044 up - .001
" .0153 N.S,
5.0479 p/{.001

.0196 N,s,

Table of adjusted means aid standard errors and t-values for

differences hetween means:

Treatment Adjusted

mean Mean
Mongoloid ~.5335 ~-.1873
Nonmongoloid »2287 »0803

SE of Ad, t-value
mean

« 1222 1.8557

+0770 p< .10
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Table 3 Analysis of covariance tabie, table of coefficients,
’ standard errors and computed t-values and table of
adjusted means and standard errors, and t-values for
differencesbetween means. BMD 04V. Factor III as dep.

Analysis of covariance table:

Source af Yy Sum-Squares  Sum<Squares 4f Mean-Square
(due) (about)

Treatment

{between) 1 11,2158

Error

{within) 78 58,2850 29,6736 28,6114 74 «3866

Treatment

(to1a1) 79 69.5007 38.3668 31,1340 75

Difference for testing adjusted
treatment means: 2.,5226 1 2.5226

Null hypothesis, No difference among treatments after adjusting
with covariates, .
F (1, 74) = 6,524 p .05

Table of coefficients, standard errors and computed t-values:
Treatment: + error (total)

coefficient SE t~value P
Pactor I «5458 .1121 4,8697 p £ .00t
Factor II . 0020 .1313 #0153 H.S.
Pactor IV «2302 1153 109964 P< .05
Age 0217 .0180 1.2044 N.s.

Table of adjusted means and standard errors and t-values for
differences between means:

Treatment Adjusted SE of A4, t-value

mean mean mean
Mongoloid -.5719 ~-.2925 .1340 2,6388
Nonmongoloid .2452 .1255: .0851 p< .02
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Table 4 Analysis of covariance table, table of coefficients,
standard errors and computed t~values and table of
adjusted means and standard errors, and t-values for
difference between means, BMD 04V. Factor IV as dep.

Analysis of covariance table:

Source af YY Sum-Squares  Sum-Squares df Mean-Square

(due) (about)

Treatment

{(between) 1 6.7832

Erxor

(within) 78  63.0734 33,4294 29,6440 74 .4006

Treatment

(totas) 79 69.8566 40.2111 29,6455 75

Differance for testing ad justed
treatment means: +0015 1 0015

Null hypothesis, No difference among treatwents after adjusting
with covariates,
P (1, 74 ) =,004 pAN.s,

Table of coefficients, standard errors and computed t-values:
e e v e OVl ALN
Treatment + error (total)

coefficient SE t-value p
Pactor I «0190 .1255 «1512 N.S.
Factor 1II «5589 <1107 5.0479 P 2 4001
Factor 1III 2192 «1098 11,9964 P \.05
Age .0232 0175 1,3256 N.S.

Iable of adjusted means and standard errors and t-values for
differences between means:

ireatment  Adjusted SE of Ad., t-value

mean ean mean
Mongoloid ~-. 4448 ~.0075 «1407 0.0646
~ Nonmongoloid ' .1906 .0032 .0879 N.S.
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Analysis of covariance table, table of coefficients,
standard errors and computed t-values and table of

ad justed means and standard errors, and t-values for
difference between means, BMD 04V, Agetvariatle as dep.

Analysis of covariance table:

Source ar YY Sum-Squares  Sum~-Sguares df Mean-Squaxr«
{due) (about)

Treatment

(between) 1 4,1355

Error

(within) 78 1354.4419  102,2675 1252,1744 T4 16.9213

Treatment

+ error

(total) 79 1358.5774 102,5982 1255,9792 75

Difference for testing adjusted
treatment means: 3.8048 1 3.8048

Null hypothesis, No difference among treatments after adjusting
with covariates,

F ( 1' 74 ) = 0225 Nos.

Table of coefficients, standard errors and computed t-values:

Treatment + error (total)

Factor
Factor
Factor
Factor

I

II
I1
Iv

coefficient SE t-value P
-+7905 8116  -,9740 N.S.
«0164 «8341 .+0196 N.S,
I «8749 7264 11,2044 N.S,
. 9848 «7429 11,3256 N.S.

Table of adjusted means and standard errors and t-values for

differences between means :

Treatment Adjusted SE of Ad, t-value

mean mean mean
Mongoloid 16,6983 17.4199 «9135 0.4963
Nonmongoloid 17.1945 16.8852 .5709 N.s.
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Table & Diseriminant analysis: Generalized Mahalanobis D-
square, classification according to largest function,
coefficients of Fishers discriminant functicn, the scaled coef-
ficients of Pishers discriminant function and the correlations
between Fishers discriminant function and variables, HFISK,

Generalized Mahalanobis D-square: 20,7535 d4f=5 p< 001

Classification according to lar~est function:

Group entered:

Group 1 2 total
Group
predicted: 1 19 19 38
2 5 37 42
total 24 56 80

Chi-square: 13,7868 df=1 p< .001
Coefficients of Fishers discriminant function:

FI P IX P 111 P Iv Age
-0,4358 0.5593 0.7047 0.0173 ~0.0206

Scaled coefficients of Pishers diseriminant funetion

PI F II P 111 FIv Age
-0.4564 0.5603 0.6842 0.0175 -0.0964

Correlations between Pishers diseriminant function and variables:

FI FII P 111 F IV Ace
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